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This paper attempts to provide a general equilibrium 


“framework for comparing the merits of alternative methods of raising 
‘the income of the employable poor. The strategy is t3 specify a 


complete and interacting set of ‘factor markets, 


parameterize 


‘alternative program types in a manner convenient to this 
specification, and then solve the system of equations that 
characterize this economy for the comparative static response to the 


initiation of a small version’of each program type, Within the income 


maintenance category the rankings implicit in impact effect analysis 


‘ recur when general equilibrium effects are considerei. 


are more transfer-efficient than the negative income tax, or earning 

,» Sppplements. The size of policy multipliers are, howaver, quite 

' sensitive to elasticities of substitution in production. The general 
equilibrium impact of targeted employment and training programs is 
quite different*from the impact effect. Expanding the employment of 
the skilled lowers the income of the less skilled, especially 
elasticities of substitution and occupational choice are low. 
general, equilibrium effects.of transferring workers from the 
the high skilled work force imply that education and training 
fac the most effective means of aiding the low skilled. 
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ABSTRACT 


- The iupariieion Weatice of a one-sector, thisasfactor competitive 
economy are analyzed by mathematically ‘Saude the “demand and supply’ 
functions for mac factor and solving the resulting system of equations 
for the impacts ‘o? alternative antfpoverty progran#y Within the income 
maintenance category (NIT's, earnings supplements, and wage subsidies) yt 
the rankings implicit in fugenk effect analysis recur when general 
équilibtium effects are considered. Wage subsidies are more transfer 
effictert than the NIT or earnings wprlanaie, The size of policy 
multipliers are, honever quite sensitive ~ elasticities of substitution 
in production. The general equilibrium impact of targeted employment 

and, training programs is quite different from thé impact effect. 
‘Expasitien the employment of the skilled Lone the income of “ less 
skilled, especially when eldarigtetce of substitution and occupftional 
choice are low. The general equilibrium éffects of transferring workers 


from the low- to the high-skilled work force imply that education and 


training are by far the most cost-effective means of aiding the low skilled. 


, The General Equilibrium Impact of Alternative 
Antipoverty Strategies: Income Maintenance, 
Training and Job Creation : 


In recent years, a variety of strategies for reducing poverty have 

pian eunetad and tried. Since the defeat of the Family Assistance Plan, 

interest has tended to Soeur on programs that maintain stronger work ! os, 

incentives (1.e., those that condition payments on work abtoueh, A. 

small combination wage and earnings supplement .plan was reported to the 

Bacate by‘the Finance Committee in September 1972, and ns earnings . 

/ supplement for families with chifdren is now Sew Programs of direct 

employment in the public sector (CETA) and subsidized employmént in the 

private sector (WIN, JOBS) are underway and growing. . ? 
Professional ‘discussion of the comparative merits of wage supple- 

ments, earnings supplements, and NIT's is extensi've (Barth, 1972; Garfinkel, 

1973; Haveman, 1975; Kesselman, 1969; zeckhauser, 1971). Much of the work,- : 

however, has implicitly assumed that rates of pay are unaffected by the 

choice and size of a income maintenance program. ivan of train- 

ing programs have made the same assumption. te tae Peace been pointed 

out that conclusions drawn from a partial equilibrium framework may not be 

valid when all market interacedons are taken into‘account. Barth -(1974) has 

shown in a one-sector partial equilibrium mode} that the parameters.of the go 

demand side of the Loesch labor market have substantial effects on the 

transfer efficiency (the increase in target group ineomne per dollar of 

subsidy) of a wage supplement. © Programs that increase the supply of low- 


skill labor (wage subsidies paid to employees) tend to {ower their rates of 


pay. Miezkowski's (1974) examination of the impact of wage subsidies 


4  ° 


in public employment programs ‘ina peace sgaenetan model L alse showed 


that the assumed elasticities of substitution have ‘important effects on 

the impact of the policy. ' : 
' Antipoverty peowrans also have many iavothand indict. atPacks on 

the economy. Programs that wiridiewe jow-skill labor from the slate 


\ : , 5% : 
sector--NIT's, enployment programs, and es 


‘raise this wage. The market responses to antipoverty programs do.not end 


there. Shifts in relative wages induce changes in training decisions 
which, over time, affect:the skill composition of the work force. Changes 


in GNP due to labor-supply responses to income maintenance programs result 


in proportionate changes in saving and eventually in proportionate changes 


dn the size e the iat acy stock. Tha rate of return on capital responds, 


and this 4q turn influences ‘saving and hence the long run capital stock. 


“ When che, dtacetbattas as well as the size of the pie is an issue of social 


Conan y. chess general equilibrium ‘adjustments hecome especially important. 
This paper attempts to erdvlda a general equilibrium framework for 
comparing the merits of alternative mathods of ene the incomes of the 
employable *poor. The strategy is to specify ‘ complete and interacting 
set of factor markets, parameterize alternative program types in a manner 
convenient to this sunitleadtde cand ten solve the system of equations 
that’ characterize this economy for the \comparative static response to the 
initiation of a small version of each rene type. Solution of the system 


of equations, produces policy multipliers for pre- and postsupplement 


wage rates, hours worked, target group income, the ‘numbers of skilled and 


unskilled workers in the economy, and GNP. The program types considered 


‘ 


s 


are wage supplements (WS), earnings supplements (ES), negative income 
tax: (NIT), employment programs (EP), and‘education and trainin 

programs (E&T) and night school training programs (NST). The summary 
statistics upon which I focus are the change in GNP and the chbawe in 


target group income (transfer efficiency) per dollar of program cost. 


4 


The analysis confirms eardjer findings that a wage supplement would 
s,; 


promote work effort and increase GNP more’ than an earnings supplement or 

: NIT. While the direction of program effects is not reversed by accounting 
for , labor demand interactions, the magnitude of effects is changed, often 
substantially. A comparison of results for single labor market supply- 


demand models and full general equilibrium models suggests that analysis of 
a single labor market can be alalaxtinn. The most striking finding, however, 
is the powerful general equilibrium effect of education and training . 

* programs on GNP and on the income of the low skilled. Education and 
training programs (E&T) with impact benefit-cost ratios of one (and 
therefore no initial effects on GNP) have short-run transfer efficiencies 
as high as 13.7 ‘and GNP multipliers as high as 2.5. High elasticities 
of substitution between high- and low-skill workers and/or high occupational 
choice elasticities lower these multipliers, but training programs (with 
‘impact B/C = 1) remain a considerably more efficient means of aiding. the 
low skilled for all reasonable ibows of parameters. 

In section 1 I matgematically characterize-the simplified economy in 

“Ghich the effects of alternative anttpoverty strategies will be simulated. 
The route by which each progran influences this economy is also specified. 


\ ‘ 
In section’ 2 recent researcH on the values of the crucial parameters is 


Fy 


dtecunsed, ' For some parameters—wage elasticities of labor supply and 
~the impact effects of the NIT--a consensus has emerged. For others-- 
; elasticities of substitution, occupational choice elasticities, ‘and 
saving elasticities th respect to the rate of return--controversy 
remains and so aan gets ranges are chosen for simulation. Section 3 
» presents the results| and discusses their sensitivity to the chotce of 
parameter values. Section 4 provides a sain “ot the paper, suas 
( 


“suggestions for future tesearch, and draws a few tentative policy 


lications. 


| 


1. Specification of the Model 


} 


The simplest general squtlabiiun Srenohouk aunts which to analyze 

the effects of subsidies available to only eax of the iaeey lovee is 
the three-factor, one-sector model of. a competitive economy. | Labor 
aapilbiee occupational choice, choice of production technique, aa savings 
are determined’ endokendunly withd4n the model. The specification of ends 
one product. market, however, precludes the analysis of Product silent enistes 
and partial subsidies of a factor that ate specific to a particular loci 
of industries. ‘the assumption of a closed economy means that immigration, 
international capital flows, and the quantities and prices of imports 
and exports are assumed to be ewogenous to the model. . The assumption 

‘ that all markets are eompetitive implies that the demands for and supply 
of each factor of production are equilibrated by changes in real wages, 


and not by queuing or unemployment. While the use of a static equilibrium 


model greatly simplifies both the analysis and the presentation, it can not 


oi 7" give an exact characterization of the path of convergence to the final 


. equilibrium. , “Extensions of the. model which consider these phenomena 


would, of course, be useful but are beyond the scope of this paper. 

_ Production Sector 

The production sector of this economy is assumed to be characterized 

“. by a value-added production function that exhibits constant returns to 
‘scale (CRTS). All labor is aggregated into two skill groups: the low- 
skill group which receives the subsidy and the high-skill group which 

does not. The third factor is capital. All factors are paid their 

marginal products. Ali variables are written in their log form. The 


total derivative of the production function with respect to the inputs 


can be written as 


dQ = x, dx® + x, 


s 8 
gery * Bgthy * EPS | @) 


where Q = the log of output 
xu = “the log of the total supply of each factor 
K, = the share of the "i"th factor in tot4l compen- 
p 
sation which sum to one tKy = 1. : 
‘ 
i 


Equation (1) implies that the elasticity of output with respect to the 
quantity of input i is equal.to the "a"th input's share of total compen- 
gation. Equation (1) is an exact representation of a CRTS Cobb-Douglas — 
production Smceion whether factors are paid their marginal product or 
not. Cobb-Douglas technology is not needed, however,’because as long 


as factors are paid their marginal product and inputs are defined in 


efficiency units, equation (1) is a good local approximation of any 


constant returns to scale convex production frontier. 
a 


From the cost function that is dual to this production function; we 


. “ 


derive factor demand functions. They may be locally approximated by 


axy = dQ +e a, + #,0,,d0, + k0,,0?, fori «1, 2,3 @) 


at 2” eae es ee 8 
ww, ¥ 


where sytmetry makes re = jt 


’ 


yo the log of the price paid by firms for the "i"th input 


Allen partial elasticity of substitution between the 
th and the "j"th inputs. 
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‘ The assumption of constant returns to scale (CRTS) is responsible for the 
fact that the elasticity aie for factor 4 
-is unitary. Holding output fixed, the elasticity of denfand for the "{"th 
" gnput with respect to the price of the "j"th inputs 1s-K 0, (Allen, 1968, p. 508). 
The sum over j is zero. _ Thus for given output, there is no change in factor. 
demand if all inputs experience the same proportionate change in price. As 
a result of the constraints on the 44 and oe EL only two of the three 
factor demand functions are linearly independent. 
The price of output is chosen as numeraire. It is convenient for the 


wage rates and incomes in the system to be denominated in real units so 


we constrain the change in the price of output to be, zero: 


a 


Change in the rere of output = dP = x, Py + K,dP, + k,dP,, = 0. 


ee 


. ‘ 
The production, factor demand, and price equations provide four 


linearly independent equations in seven unknowns--three-factor prices, 


three-factor quantities and the quantity of output, Factor supply is 
am oo. 


all that remains to be considered. 


.The Supply of Capital 


In the short run (less than one year), the supply of capital is 
fixed. -In the long run, the supply of capital is proportional to the 


level of total output ("EQ = 1) and responds to the rate of return with 
: 8 
an elasticity between 0 and +1. The positive response to the rate of 


return can be due to either a positive elasticity of savings with respect 
“to the rate of return or to a higher savings rate on the part of capitalists 


(Branson, 1972, p. 398): 


a 14 , 
x Ay "EQ? +n 


+ 
3 ia 


3 * eQksRas - 


where 17 is the sum of the pure rate of return supply 
response and the "capitalists save more response;" 


reflects the fact that the money paid out to hire 
low-skill workers in an EP is saved just like 
other forms of labor income. 


MQ Riy 


It is by no means clear that the sum of the pure rate of return’ 
elasticity of savings and the "capitalists are savers" effect is large 
or even positive. Two studies of the interest rate elasticity of personal 
saving (which is over half of net capital formation) have obtained opposite 
results (Weber, 1970; Wright, 1967). Corporations do save at a higher rate 
then" individuals, but rational economic behavier on the part of individuals 


who own corporate stock would lead them to adjust their consumption behavior 


to changes in the value of their portfolios. Empirical work on the 


10 


consumption function supports this view (Ando and Modigliani, 1969; 
Rasche, 1972). The high-income individuals who receive a large share of 


asset income may have a higher savings rate, but. unless their savings rate 


out of permanent income is drastically higher there.is only a minor impact 


on the rate of return elasticity of savings. 


The Supply of Labor ; rn ¥ 


The supply of a specific type of labor ‘has two distinct naira iets 
the occupational choice decision that dutsceidiaen the stock of people with 
a particular set of skills (Ny), and the hours of work decision by people 
with that skill. Since these two decisionss operate multiplicatively, the 
total supply of labor is additive in the logs 
= N, +X, -R for i=1 (5a) 


for i= 2 . (5b) 


where , N, = log of the number of people with the "i"th 
level of skill; : 


xX = log of the average hours worked per year by people 
of this skill level; . 


R, = impact of. an employment program. The negative 
of the log of one minus the proportion of the skill 
group in the employment program. - 
The average hours worked by members of the "i"th skill group depends — 
upon the wage level and the impact effect of the income maintenance 


program being simulated. 


tal 
a 


' 
A, + 6,P, + h,dX,/dR for i=l “ (6a) 
i i for i = 2 (6b) 


where $6, = wage elasticity of labor supply of the "ith 
skill group; 
h, = proportion of the "i"th skill group eligible for 


Fe subsidy. Eligibility is a function of demographic 
characteristics, not of industry of employment. 


11 


@. . 

‘dX, /dR = impact effect of an income maintenance program on 

i labor supply of the subsidized group as it is 
traditionally measured in simulations assuming 
fixed wage rates. It equals the elasticity of 
labor supply with respect to the proportionate 
increase in income that would occur if the income 
maintenance program did not change wage rates. 


In a wage subsidy the worker receives a payment equal to (hours § 
worked) (subsidy rate) (target wage - actual wage) if his wage is below 
the target wage but above a qualifying wage of somewhere between $1.00 
and $1.75 per hour. Incentives to expand one's hours of work increase 
and incentives bs quit one's current job in order to look for a higher 


wage job decrease. If the wagé subsidy covers all members of the low- 


skill labor force, its effect on hours worked is given by the wage 


1 


' 
elasticity of low-skill labor supply (1.e., $= dX, /dR). Some proposed 


wage subsidies cover only household. heads or only heads and wives in 
“faites with ‘children. “Eiigibility criteria of this kind tend to 


increase the proportion of the funds that go to families below or near 


. 


the ee Pe Since, however, the labor supply decisions of 
excluded groups--single teenagers and, under some proposals, wives--are 
highly responsive to ee rates, the impact on labor supply per 
dollar of program cost is lower. While the effect remains positive, 
a wage subsidy to household heads will have a smaller impact on labor 
supply than will a universal wage subsidy (4X; /€R ppg = y < $). 

Negative income taxes (IT's) and earnings supplement programs 
(ES's) tend to reduce the labor supply of subsidized families. For 
the working poor and near-poor, the differences between an NIT and an ES 


are primarily symbolic. The formula for a family's NIT payment-- guarantee 


e 


~ 
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: r ; : 
minus .5.times earnings--also applies to the recapture region of an 


% earnings supplement. The bulk of the: poor and near-poor families not 


already receiving categorical aid would fall in the recapture regton 
of an éarnings subsidy. Below the recapture range an earnings subsidy 
is a proportional wage subsidy. No payments are received if the 


1 \dividwal completely withdraws from the labor market, so an ES increases 


‘ 


the incentive for at least one member of a household to remain in the 


labor force. The difference between an ES and NIT lies primarily in 

the £0 s Sncaneive Yor-dsdesteld Naadé te temeid in a Labor Force fall 
time. The increased earnings from more than felicbine work by the head 
or from labor force entry by other members of the family causes a , 
reduction in the family's subsidy, just as in an NIT. Since it is 

these dimensions of tueex supply that have the strongest income and 


substitution effects, the overall effects of an ES and an NIT on 


‘the labor supply of eligible families are quite similar. 


The second source of wage rate responsiveness to the supply of labor: 
is occupational choice. A worker can transfer from a low to a high- 
skill job only by investing in human capital (schooling or on-the-job a 


training). On-the-job training is assumed to be general training and 


to be offered by employers only in jobs’ that receive less than the 


going low-skill rate of pay. “This rate of pay is Fy 2 aP whete 


are the arithmetic values of the price of an hour of labor 


Py and Po 


(i.e., P, = InP) and 3 is a constant between zero and one. From the: 


1 
point of view of the worker, the benefit-cost ratio for undertaking 


~ on-the-job’ training is a function of the ratio‘of the wage differentials 


for skill Ww, - W,)-to the wage sacrifice necessary to obtain an entry 


‘ level job that provides training oe G7 ). The W's represent the 
“arithmetic values of the postsubeidy average wage rate WwW, 1nW, ). 
Note that. at or below the target wage the price of labor to the 
exployer A is related to the average postsubsidy wage by 
W,. = (1-t)P, + (eoW, where t is the proporeion of the sitteteivn between 
the producer-paid wage - -and the target wage @w, ) that is paid as a wage 
subsidy. Thus the private benefit-cost ratio for training for jobs within the 


range of the subsidy is 
B ie : (T-€)P, + tW, - ((1-t)P, + tW,) | 
{ °4 —_ — -_- -_ 
Wy, Wo (1-t)P, + tw. - ((1-t)P, + tw.) 


The parameter describing the wage subsidy (t) fails to appear in the 


benefit-cost ratio of training. Parameters describing an ES or NIT will 


also drop out of training’s benefit-cost ratio if hours worked in the 


jobs yielding Po » and P, are the same and the job trained for is in 


Pi 2 
the range of cacten? Modeling the training decision in this way 

implies that the WS's, ES's and NIT's are neutral with respect ‘am the 
incentive to engage in on-the-job anew This is only ee 

. correct since on-the-job training dae jobs yielding substantially more 
than the breakeven wage is encouraged by WS's, ES! s, and NIT's, 

Schooling (training ‘that Sequin a reduction in Tabor force participation) 
is discouraged by La and encoutaged by NIT's. 1 wish to ‘compare 
programs that have equal initial, effects on | incentives to qudberake 
education and training and, diniehee. assume that aadaave are not 
eligible for the NIT and ES andeled in this paper. Recognizing ‘etalk 


* certain kinds of training will ‘be encouraged and others discouraged, 


¢ \ 
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I assume that the overall effect is neutral. This then implies that 
the number of saneta in an occupation depends upon a benefit-cost ratio 
that isa fimction of the presubsidy wage rates only. The benefit-cost 
. ratio wriginally defined in arithmetic metrics my (7) can be 


epprostuated in logarithnte metrics: 


 (P,-PL) P. p\. 5 
B/C = p21 o( 2 - 1) i ( a ms D (2 1) Be 
(P,-P) Pp > (i-8) \= 7 ~ 
1 1 Py P, 
D' (1n(P,/P,)) > D*(P, - Pi)» 


where ; D' = a Constant that depends upon the discount rate,. 


the payoff period, and %. 


\ 
‘ 


Since the decision to «idertake education or training is solely a function 


of this benefit-cost ratio, occupational stocks are a function of pay 


differentials only. oe 


Ny =A) + 6(P, - P.) 


1 « 
atk: Ga 2 8(P, - Pi) 
, . # 
1 
' is the high skill group's elasticity of occupational 
supply. 


2. is the relative wage elasticity of supply of the low 

« skilI group on the assumption that a switch to the 
higher skill occupation requires education or training 
which causes a current sacrifice of output equal to the 
present discounted value of the increased productivity 
we of the workers receiving training. Ky/xy translates 


2® percentage change in one input into the corresponding 
percentage change in the other. 
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. P . ; 
The labor-supply sector of the node consists of five behavioral 


“equations--(6a), (6b), (4), (95 (10)—~and (5a) and (5b). The: 


' ail are now substituted into the first two'of the input demand : 


equations (2) and the production function (1): 
, \ 


: ax, + aN, =, aR = dQ+K« 


dP, + «212%, * K40) 49P, . (11) . 


.*% ax + dN, - dR, = dQ + 


i 
, 2 y dP, +x é ae K,0, .dP (12) 


n * . - . 
dQ = £ x dx* = £ (c,d, + « dN). we (13) 


ee | 


The eyeren ‘of) equations Satnnin tng our simple a completed by ; be 
differentiating the remaining equations with respect to Nye X,% Py and a 
* ‘This nine-equation system is presented in matrix format in Table 1. gne 
. system to be solved has two of the three linearly dependent factor 
demand wequeattoa [(11) and (12)], a price of output constraint 1@)], a . = 
* production function [(13)], three factor supply equations [ (6a), (6) and 
(4)], and two ogcupational choice equations [(9) and (10)]. 
, From the policy soltipliers that result from the solution of the 
above system of stmiltaneous linear ‘equations one may cajeulate the 
per dollar of program cost impact. of each strategy on target — tiecne 


0 


(SMTE) and on real GNP (AGNP/AS). 


res | 


For employment programs I will assume the workers hired can produce 


real output exact ly equal to their wages.\yTherefore: 


- 


AGN /a8, = 1+ CGE / Hy) . 


For other programs: 


Table 1 


; J Matrix Representation of General Equilibrium Model ; ‘ 
des ilo a een 
5 - F, Q x) x, X, Ny x, ws NIT — EP IS TR 
SS EE 
K 1 ‘ , i at fa ~ : — 
1°11 2°12 393 -1 0 0 _ a 0- a? /aR | 0 0 0 0 | 
. in Ke 1 0 “1 6+ 0 -1 
"712,222, "3°23 . - | aR, /eR 0 0 0 0 | 
538.298. 168 0 0 oo, a 0. 0 aP,/aR 0 0 oO o | 
; ' : : ites j | 
- 0 0 0 -1 1538 «294. 168 538 2941 hag /aR | = - 6 ah 
‘ P ae | ; { 
3 0 “1 0 0 0 | fax, /ak | 4 1 0 0; & 
O° +, 0 0 -1 0° O°} fax, /er | 0 co 8 0 | 
0 0 n n 0 ° 0 -1 0 . » l 
‘ ker kQ | X,/dR 0 Ki" er 0 
.55@ -.558 0 0 0 0 0 -1 0 N./aR | 0 0 0 1.3 
1 : 
nil 6 0 0 0 0 -1| 0 0 0 =1.3 
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‘ en : , e s \ a. : ‘ & . 
When 'the entire low-skill group is eligible for subsidy or employment: 


z oom 1+ b+ . \ : 


' \ P 
For edkatton and training programs: 


ry 
SS sc ; ; ae 
When the target group: is only a proportion (hy) of 'the ae group: . 


, * ° 
Be dx, dP) . »* 
SMTE = —_ + ; 
. 1+ aR, aR, 
* e 
where dX,/dR, is the proportfonate change in labor supply of the | 
. target group. : 
t 
When subsidy programs are focused on other factor puts: 
. ax, aP, ‘ be) 
: eee ieee 
os ye 
Note that induced changes in the number of low-skill)workers are 


not included in the income multiplier for the low skilled. This is 

because the cost of successful training is ssouha to be exactly equal to 
the rise tn, wignn, thus the extra people being trained are no better off 
unless the training is subsidized. Including occupational choice effects 


would not, however, change the SMTE's by an appreciable amount, 


2. Selection of Parameter Values for the General Equilibrium Model* 


There is:as yet no consensus on the extent to which relativé factor 
~ 


a prices#induce businessmen to change the proportions of each factor they 
deh 


d 
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ae: 


use. Complete sets of consistent factor demand equations for large sectors 
ok ite economy have been estimated in only a few studies. The fact that, 
using essentially the same data base (manufacturing), ae of the best of — 
these studies obtained widely contrastitg cttngede of elasticities of: sub- 
stitution should remind us of the limits of our current knowledge of elasti- 
cities of substitution between ‘different skill classes of labor. The numer- - 
‘ical evaluations of policy multipliers will be perf@emed for the two greatly 
d¢ontrasting production environments presented in Table 2: ‘one with very | 
high elasticities of siberttugton (Berndt and Christensen, 1974) and the e | 
other with very low elestiotetes of substitution (Kesselman, Williamson, 

and Berndt, in press). Note that capital and high- skill labor are 

complementary (a5 ¢ 0) in hoth studida. Cross elasticities of demand 


for the "i"th factor are obtained by multiplying the o,, by the "j"th 


1j 
factor's share of compensation. Own elasticities of demand are derived | 
by. making use of the fact that BK 544 = 0. 

Labor supply parameters (Y4> od are derived from work by Garfinkel 
and Masters (forthcoming, Table ‘11.2) that used data from the Michigan 
Panel Study of Income Dynamics. Their results are consistent with 


» 


other nonexperimental studies of labor supply and with the results of 


; the New Jergey Experiment (Watts, forthcoming). The low-skill workers 


d 


Table .2 


Allen Partial Elasticities of Substitution 
hp & 


———— 
_—_— 


< Berndt and Christensen — 


J . Low High 
Skill Skill Capital 
Low. od 
Skill = =- 5,51 2.92 
Kesselman, High 3 ‘ 
Williamson, Skill * 485 -- -1.94 
and Berndt 7 


Capital 1.277 -.477 _ 


- a ’ 
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- who wonld be eligible for a wage subsidy were assumed to, have the 
aeengricnde characteristics of people whose hourly wage rates in 1966 
were less \xhan $1.50. Teenagers and women--groups whose labor supply 
is qufte sensitive to wage rates--form a large portion of this work force. 
As a result, Low kt] labor's average wage elasticity (using hours 


. worked at under $1. 50 an hour by each demographic group as weights) was 


quite high: $) . .25..° If only household heads in the low-skill work 


foree are examined, the elasticity is .12. High-skill labor's wage : \ 


elasticity of supply was calculated using hours worked at more than $2.50 


¢@ 


by each dempgrapiite group as uetaite and ~-08 as the wage elasticity 
for prime age married males. It was sntinelch tobe zero. 

Estimates of the impact effect of an NIT on labor. supply ‘of subsidized ™ 
groups were also taken from Garfinkel and Masters’  aimulations (forthcoming, 


Table 11.3).3 The median reduction in work effort by groups that would 


have been newly subsidized by an NIT was four-tenths of a percent for every 
. Sey as ; ‘ 
1 percent {acrease in income. Because an earnings supplement increases 


incentives for household heads to remain in the labor force, it should cause a 


smaller contraction of labor supply than would an NIT with the same tax 


t 


rate and breakeven. We assume vhat the labor-supply reduction per dollar 
of ‘aubatily paid to hackehstds with employable workers is 20 percent 


“smaller for an ES than an ‘nit.4 For an ES, therefore, apa = -.32, 


° 


Estimates of the alastictty of eetipe Sonat choice with respect to 
the relative wage of skilled work are not available. Studies of college 
| ' 
attendante, however, do find-a significant response to the college-high 


school wee differential. Using the starting wage of college graduates 


| 
| 
| 
| 
| 


| 
| 
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as the doL lane wate, Bishop: (1977) obtained an attendance elasticity 
for the late 19708 that avereges 1.014 for males and females 18 to 24. 
Freeman (1975) obtained an enrollment elasticity of .71 for 18 to 24 
year old niles using the log of the ratio of the starting college wage 
to average full-time earnings as the return variable and 3.15 using 
the log of the ratio of college and high school median incomes as the 
return variable. In the short and medium run, however, the stock of 
college graduates is necessarily less sensitive than these dei tieat 
elasticities would indicate. Adjustment of the college labor supply 
to a new wage ratio requires forty years,.a full iehints lifetime. 
Policy multipliers are presented for values of 6 that should bound likely 


occupational supply responses: 6 = .2 and 6 = 2.0. . J 
3. Results 


. The effects of alternative subsidy programs on GNP arid on the income 
of low-skill workers have been calculated from the solution of the system 


of nine equations; they are presented in Tables 3 and 4. Table 3 presents 


results for an economy with high elasticities of substitution in production 
re in the upper triangle of Table 2). Table 4 presents results for 

an economy with very low elasticities of substitution. The first line of 
each panel gives the change in GNP that occurs per dollar of program cost 
(ASGNP/ASS). The GNP effects are a conseqyence of changes in work effort 


by labor and changes in savings that result from changes in GNP or 


changes in the rate of return. Increases in GNP imply a welfare gain 


only if the presubsidy economy is suffering from dead weight burdens due 


* 
q , , . 
Table 3. Impacts on GNP andgIncome of the Low Skilled Per Dollar of Program Cost in an Economy - 
, with High Elasticities of Substitution 


Se OO. \1HHNWV*TvoOTvoTY™""-/->———?"'—+! 
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we Je" ta WS for « Employment Program Education and Training 
Wage Household Earning Blue | White Investment School Night chool 
: Subsidy . Heads Subsidy NIT Collar Collar Subsidy or OJT School B/C = .5 
1. Impact Effect AGNP/AS 25 ok2 -.32 --40° 0 0° = 6 1.0 -.5 
. SMTE 1.25 . 1.12 68 -60 0 0 = 1.0 1.0 “5 
. 2. Single Labor Market : +24, «2 -.30 > 38 -05 0 0 222° (1,17 -.36 
"gp = -4.569 1.19 1.11 76 -70 -26 0 0 2.12 1.87 1.19 
> . @ 
LABOR DEMAND INTERDEPENDENT P 
3. Short Run (6 = 0) . +24 ’ «12 31 -.39 + .03 -00 7 015 1.12 ~.41 
“ K fixed ss 1.21 ° 1.12 2 -66 | .15 -.02 - 1,74 1.59 94 
‘ F , 
LOW OCC. NOBILITY (6 = .2) 2 : , . 
‘ 4 Shore Run , +24 12 -.31 -.39 -03 0 - +14 1.31 -.42 
K fixed . ; 1.21 1.12 73! 66 14 -,01 to - 1.68 1.53 91 
5. Mediusf Run = 4 yrs. .26 2 = -.41 02 ~.02 .22 191.21 = 62 Le 
Nn, * »254'n, = .05 1.22° 1.12 72 65 «14 -.02 .09 1.70 1.58 91 . 
KQ kr , 
6. Long Run . 30 ~ 14 -.38 -.48 004 , 0 0 ol? 1.36 -.51 
7 tr@1l on #0 1.24 1.11 -70 62 15. -.01 0 1.69 1.63 87 
KQ Kr r P ; . 
7. Long Run 29 14 -.37 -.46 04 -.20 64 .70 1.84 -.22 
Ten @ 1, Te 21 1.23 1.12 70 63 +12 -.09 26 1.90 1.84 99 
“"KQ Rr 
MICH OCC. SOBILITY (6 = 2) F 
_8. Short Run -24 12 -.31 -.39 03 ? .01 od -08* 1.06 -.45 
*X fixed ViIRs 1.12 72 -65 013 04 - & 1.40 1.27 ott 
9. Long Run .36 14 -.38' -.48 03 A) 101.300 =.55 
Ne, 2 1, n 20 1.24 113: ° 69 sGL:"* <3 04 0 1.41 1037 72 
KQ Kr ; 
"10. Long Run 29 14 -.37 -.47  =-.05 -.15 68 43 1.60 -.37 
. ‘ "xq =1, ee * 1 1.24 1.11 69 62 10 -.03 30 1.55 1.51 +80 si 
MEDIUY OCC. MOBILITY (@ =1) °. 
11. Medium Run = 4 yrs. -26 +12 "=.3300 fl 2 =O .22 1140-117 = -.66 
are) = +25, he ® -05 1.22 ll +72 65 13 01 .09 4 de5Sd 1.42 82 
12. Medium Run * 12 yrs., . of? 43 -.35 -.44 92 -.03 <2 +20 1.30 ,--45 


"xq = 6, Ye * +12 4,23 1.12 oa -63 +13 0 09 1.56 1.48 +12 
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Table 4. ° _ Impacts on GNP ‘eel Income of the Low Skillec Per Dollar of Program Cost in an 
tS saciid with Low Elasticities of Substitution 


a 


: , ae Wage Household = Earning; Blue White Investment School Nighc School 
=o ubsidy Heads Subsidy NIT Collar Collar Subsidy or OST School B/C =-,$ 
1, Impact Effect on AGNP/AS 625 .12 -.32 -.40 0 0 = ; 0 1.0 -.5 
SMTE 1:25 1.12 68 -60 0 ty) se 1.0- 1.0 5 
» ° 
2. Single Labor Market « .19 ll =24 -.30 124 0 = 1.07 1.80 .16 
nL. © ~.763 94 1.05", 1.07 1.09 1.22 0 - 6.34 5.07 3.79 
BP “at? 
, ; 4 Xx We 
LABOR DEMAND INTERDEPENDENT 5, 
3. Short Run: (6 = 0) .20 .10 -.26 =.33 . .18 -.41 = 2.546 3.36 86 
K fixed 1.02 1.16 .97 +9691 -2.03 ra 13.71 12.80 7.31 
LOW OCC. MOBILITY (6 = .2)° ‘ : 
4. Short Run .22 “1 -.29 -.36 1 -.18 r 1,23. 3,13 17 
K fixed . well 1.14 85 82 +54, -.88, é 7.16 6.61 3.85 
5, Medium Run * 4 yrs. +23 ell -.30 -.37 lt -.23 +20 1.46 2.39 +26 
Ten * «25eaNy = .05 1.12 1.14 85 81 354 ~.89 +04 7.20 6.66 3.87 
KQ Kr 
6. Long Run : 27 13 -.35 -.43 +13 -.21 0 1.49 2.58 .21 
Meg the Me 20 1.12 1.14 . «84 .80 55 .89 0 7.20 6.70 3.85 
7. Long Run £26 112 -)31-=.39 410 a{g5 «42 2.79. 3.77 .91 
hq el eet 1,12 1.14 .85 81 54 -.95 .08 7.45 6.92 3.99 
RIGH OCC. MOBILITY (6 = 2) 
8. Short Run .- 24 ell -.30 -.38 .05 0 - 22) “49 -.36 
. K fixed 1.19 1,12 .76 +70 +26 01 - 2.09 1.83 1.18 
9, Long’ Run . .29 +14 -.38 0) -.47 06 0 0 . <8?" 4.45 -.45 
Meg 1s Ny, © 0 1.23 1.12 57 64 +27 .01 0 2.13 2.04 1.11 
10. Long Run 2900, -.37 =.46 — =.06 -.20 +56 591.75 ~.28 
"yg * de ye 2 ; 1.22 1.12 s72 64 «18 ~.14 40 2.36 2.25 1.23 
MEDIUY OCC. MOBILITY (8 = 1) . 
11, Medium Run-= 4 yrs. 25 .12 -.32  =.40 -- .05 -.06 022 +49 > 1.48 S25 
Mg * +255 Ry, * +05 1.18 1.13 ar. 31 =.17 +14 3.06 2.79 1.67 
“12, Medium Run = 12 yrs. .27 13 -.5b=.43 | 208 =.09 .22- 60 1.67 -.23 
& yy? ey, * 12 ¢ 1.19 1,12 » 675 .69 30 -.19 “4. 3.23 2.90 1.68 
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os an income tex or transfer program already in existence. The second 
line of each panel gives the change in the target group's income per 
dollar of program ck (SMTE). , 
_The first two panels present the results obtained from partial 
equilibrium analysis. The impact effect (first panel) assumes that 
. wage rates paid by ——— are fixed. The second panel uses Barth's 
model of demand and supply in a single labor nvbak to evaluate iste 
multipliers.” . 
The rest of the panels present full general equilibrium results for 


various us assumptions about the elasticity of sypply of capital and the ~ 


LJ 


responsiveness of occupational mobility to relative ere The general 
eqlitttbriun analysis: produces smaller estimates of the tranefer efficiency 
' of wcugtag that withdraw labor from the private sector (NIT, ES and EP) 
than single labor market analysis (compare panels 2 and 3). Prograns which 
‘raise labor supply (such as the wage subsidy) have their transfer 
efficiency understated by a single-market analysis. We conclude, therefore, 
that analysis of market effects in only one market on be misleading. . 
: ‘Impacts that require adjustment of the capital stock and changes in 
occupational choice can teke.a long time to cccur. Simulations of ” - 
. transitions of full-employment economies to new growth equilibria generally 
find it ae i daa forty years to eliminate 75 percent of the 
initial disequilibrium (K. Sato, 1966; R: Sato, 1963; Feldstein, 1974).° 
The formula given by K. Sato for the time it takes to cover 100€ percent 


of the displacement of the capital output ratio is 
4 : 


t(c) © = tn(1-e)/(I-e,) (g° + 8 +») men) 
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wheres" is the economy's growth rate, and 6 and y are, respectively, 
the rate of dancectation and obsolescence of capital stock. A capital 
share (x) of .35 and a value of .09 toh his sum a. + 6+ y imply that 
25 percent of the displacement is covered in four years and 75 percent 
~ in nineteen years. Estimates of medium-run responses to subsidy programs 

are necessarily problematical. They are bounded, however, by the separate 
. solutions obtained for the-short and long runs. Furthermore, while the 
potential variability of the speed of adjustment is a source of uncertainty, 
the reasonable range of variation for a four-year n ee or 6 is considerably 
smaller than the variation of the corresponding long-run parameters. 
We preseng three sete of medium-run policy miltipliers for an economy 
in which the mie rane* ,2; the capital-stock takes four years to 
close 25 percent and twelve years to close 60 percent of the disequtlibriua,’ 

Panel 5 assumes that the four-year 6 is .2 and panel ll — 

chat it 49 1.0. If the long-run ® were 2.0, panel 5 would be consistent 
with an economy in which training takes a year and only new labor force 
entrants undertake it. Panel 12 presents twelve-year multipliers for 
this same economy. Panel ll presents four-year multipliers consistent 
with an economy with no training log and a four-year response on the 
part of older vorkers that is about 40 percent as large as the response 


of new labor force entrants. 


Wage Subsidies 


By the twin criteria of GNP effects and transfer efficiency, wage 
subsidies that focus on groups with a high labor-supply elasticity dominate 


most of the other strategies for aiding low-income workers.° Within the 
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income ne tuiacanies category (WS, ES and NIT), the ranking of programs 
produced by an "impact effect" criterion tends to recur when general 
equilibrium effects are used as the criterion. The increase in labor 
supply produced by the wage subsidy tends to drive down the presubesdy 
wage rate. The wee the elasticities of sla the larger this 
decline becomes; In the short run, vine stocks of henen and physical 
capital are fixed, substitution possibilities in production are especially 
important determinants of transfer efficiency. In the low-substitution 
economy, the. universal WS's short-run érenaitee efficiency is 1.02--only 
marginally greater then the NIT's transfer efficiency of .96, In an _ 


economy with high elasticities of substitution, the WS's transfer 


_ efficiency is 1.21--almost double the NIT's .66. The GNP multiplier is 


also larger in the high-substitution economy (.24 rather than .20). 
By adjusting tre ehietittiey criteria for a wage subsidy it is possible {| 

to focus more of a wage subsidy's impact on families at or below the poverty 

line. One proposal of this type is to establish a wage subsidy limited to 

household heads (family heads and unrelated individuals). Because these 

groups have lower vans elasticities of labor supply than the excluied 

groups (wives and iranian chi bite), the induced increase in labor supply 

would be smaller. This is the primary reason a wage subsidy for household 

heads (WSHH) has GNP multipliers in the .10 to .14 range, as compared 

to universal wage subsidy's GNP multipliers of .20 and .30. Only half 

of all low-skill workers would a a WSHH. The uncovered workers 

would face slightly lower wages and would tend to reduce their work effort 


somevhat. Relative to Universal WS, the wage decline would be small, 


- 


29 


| : 24 
however, so transfer efficiencies would consequently be higher when , 
elasticities of substitution are less than one. ‘ ‘ , 

_ Hoy does accounting for occupational mobility reactions affect policy 
multipliers? Allowing for a response of occupational choice to the changes 
‘te the relative wage induced by a ws causes a small increage in the 
multiplier and a substantial increase in the transfer efficiency of the 
program (compare panel 3 to 4, and 8 or 6 to a The subsidy tends to 
lower employer-paid vages for the low skilled, which increases the 
incentive to undertake on-the-job training. Our GNP and transfer efficiency 
calculations do not include the higher wages earned by the workers who 


obtain training. Including these effects would raise a WS's transfer 

efficiency whats 6 = 2 by only .015. = - 
The assumption that the equilibrium capital stock is proportional 

to GNP Ma = 1) but not responsive to rates of return (a, . = 0) raises 

’ the estimated GNP impact (compare panel 4 to 6, or 8 to 9). The first- 

round effect of an expanded labor supply on outputs is reinforced by the 

tendency of savings and, therefore, the future capital stock to increase. - 

If the supply of capital responds positively to the rate of return, the 

GNP impact of a WS for low-skill workers is slightly reduced tenia 

panel 6 to 7, or 9 to 10). Note that the effect is especially large when ” 

qlasticities of substitution and occupational mcktlaky are low. Under 

these circumstances a ws for low-skill workers tends to lower its own 

_ wage and raise the price of high-skill workers. Because high-skill 

labor and capital are complesentary, this lowers the productivity and, 


thereforé, the rate‘of return to capital. This then lowers savings, 
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which in turn lowers future capital stock and GNP. This process works 
in the opposite direction when low-skill workers aré trained to fill 
skilled jobs. Workers are attracted to skilled occupations, lowering 


the wages that employers have to pay and raising the return on capital. 
< 


Earnings Supplements and NIT’s 


The general equilibrium analysis of the NIT and eacatuga wipplensat 
reinforces the conclusions derived from the partial analysis of impact 
effects. The reduction tn labor supply produced by these programs does 

~ Savings adjustments to th programs, however, work in the opposite 

direction and produce further declines in GNP and transfer efficiency; 
Occupational mobility responses also tend to lower transfer efficiency 

nd increase the GNP reduction. In the low substitution economy, the 

NIT's impact transfer efficiency of .6 rises to‘.96 when short-run labor , 

demand and wage rate responses are accounted for. Low occupational ‘ 
mobility (6=.2) lovers SHTE to .82, and high ocpupational mobility 

(6=2) lowers it further to .70. GNP reductions per dollar of program 

cost first fall from a .4 impact effect to .33 with zero occupational 


* mobility, then rise to a .38 reduction with high occupational mobility. 


Employment Programs for Low-Skill Workers , uy 


In a competitive neoclassical economy, employment programs for low- 
skill workers have a positive effect on this group's income. The with- 


drawal of these workers from the private sector forces up the wage of 
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the low skilled and induces an increase in work effort. Both of these 
effects raise. thé income of the low-skill group. The transfer efficiency 
and oo impact of targeted employment programs is greatest in an economy 
with tke elasticities of substitution, a the induced wage rate changes 
can be quite large. The calculated changes in GNP assume that the 
employment program produces a service whose value is exactly equal to 
the a endl cost. If the value of the output of a dollar spent in the 
public wacllcoaet program ig less than a Saltaty GyP aphpexe must be 


correspondingly reduced anil may become negative. 


Expanding Demand for Highy Skill Workers 


Since World War IL Sreroeene policies have tended to promote 


‘employment of the skilled. Industries that are intensive users of 


, 


highly ekilled workers--education, health, aircraft, ordnance, and 


state and local administration--have been growing very rapidly, prinsrhly 


because of increased governmental purchases and subsidies, In the 
e , 


short run, the supply of skilled workers is fixed. The government 


(or the firms and nonprofit institutions that act as its agent) can hire . 


more skilled workers only by bidding them away from other firmg. The 
resulting rise in the skilled one drives down the real wage of the 
low-skill worker. This has the additional effect of reducing the low- 
skill labor supply. When elasticities of substitution are high these 
effects are minor, when elesttolticn of substitution are low these 


; nd 
effects are very large indeed. The immediate _reductioh in the income 


of Jow-$kil1 workers is $2.03 for deuvy extra dollar spent hiring skilled ° 
4 . 


workers. GNP falls as well (by 41¢) because the. lower “low-skill wage 
\ 4 : : 
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+ 4nduces a reduction in labor éupply. After a time, training decisions will - 

respond to the rise in the skill premium, and the supply of skilled labor 
will increase and the loy-skill wage will tend to rise again toward qhe 
previous level. The skilled worker employment program simulation 

’ d1lustrates an important lesson. When a government program requires. 
highly specialized workers whose training takes considerable time, the 
govermeiy ehocld eqiesd vic wecply 6 big-aktis workers (eixouh 

, training eubetdjen) before the progran iteelf is allowed to expand. A 
“training-first" strategy will not only lower the ultimate budgetary 

ene td the-program;—it will also -reduce;-if Le“toes not prevent, the~ gerne ne 

rise in the skill premium and ely help achieve income distetnucton goals. | 


-- t+: - i 


Investment Subsidies 


— 


s 
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_In a full-employment economy an investment tax credit affects 
GNP and the dann of other factors only to the'extent that the supply : 
of savings responds to the rate of return. This is not a new finding: 
Taubman and Wales (1969) demonstrated. that in a neoclassical growth : 
model a completely inelastic supply of savings (n.. = 0), implies that 
an Sevusbmant’ athuiay will cause no change in capital stock or GNP. 
Even when the jarivess elasticity of savings is assumed to be unreasonably 
high (n = 1), an investment subsidy produces almost no benefits for 
the low skilled. Because high-skill workers are complementary dn . 
production with capital, they benefit to a much greater extent. When 
@ = .2.and elasticities of substitution are low, a dollar of investment - © 


a . 7 ‘ 
subsidy raises the income of the skilled by $ .61 while raising the income 


of the low skilled by only $ .08. ‘ 
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Education and Training Programs 


The general equilibrium effects of education and training programs 
(ET) seem to make them cuetinttatiy more cost effective than is 
indicated by the étuntard evaluation methodology of comparing earnings 
of trainees and a matched control group. The training program simulated 
in this model is assumed to have a benefit-cost atte ee one, as: 


conventionally calculated (impact B/C = 1), and to raise the low-skill 


workers' productivity by 30 percent. The present value of the increase 


tn the trained individual's productivity ts exactly equal to the cost 
of the training? : ~ 

The irregular time pattern of costs and benefits, however, makes 
it difficult for a static eqotitieton model to characterize the outcome, 
This problem is finessed by defining costs in such a way that the timing 
of costs and benefits are identical. Coste are, therefore, the rent 
on the investment in human capital, rather than the value of the investment 


. ye 
10 The tabulated multipliers assume that these 


in human capital itself. 
costs are the classroom and study time spent by the student or traines. ‘s 
This time comes at the expense of leisure (column 9 of Tables 3 and 4) 
and at the expense of work (column 8.of Tables 3 and 4). If training time 
comes at the expense of work, a B/C of one implies that there is no 
first-round impact on GNP. , 

In the second coy however, E&T operates like an employment 


Vv ° 
program. At much lower cost it withdraws workers from the stock of 


“low-skill labor, raising the wage of those who remain and inducing an ° 


increase in their supply of labor. These effects are nate of large 


aan 


e 
if elasticities of substitution are low: There are no corresponding 
reductions in the labor supply of high-skill workers because vn wage 
elasticity of average — worked of people in these occupations is 
zero. In the short run, before occupational Gite and ‘the capital 
x stock have had a chance to adjust to the new set of relative prices 
. (6 = eq” "er * 0), the transfer efficiency (SMTE) of this strategy ' 
is very high (see panel 3 of Tables 3 and 4). When elasticities of 
qubstitution are high, every dollar spent raises the income of those 
trained and thogg vho renaisi low skilled by $1.76, When elasticities 
Ware low, the short-run transfer efficfency is an astounding 13.7. This. -. 
occurs because training 1 percent of the low-skill workers has a rental 4 
es eer eal three-tenths of rye of the low-skill wage bill but 
raises their wage rate by 3.35 percent and the hours worked of those who . 
remain in the unskilled work force by three-fourths of a percent. 
Though transfer efficiency tends to diminish as time passes, it remains 
higher than the best alternative program, the WS. The GNP multiplier 
Sect ines stu passing time gives occupational choice decisions a chance 
to respond to the lowered wage premium for skill. The GNP multiplier may 
Frise with time if the stapiy of capital is highly responsive to the rate 
of return. Since capital and high-skill labor are complementary, the ? 
reduced price of high-skill labor raises the productivity of capital and 
this induces an increase in savings. 
Training programs have high transfer. efficiencies and positive effects 
on GNP because they produce a net additton to the supply of high-skill 


labor available to the private ‘sector by causing a subtraction from the 
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supply of low-skill labor. To the extent that there is in fact es such 
Ui redistrifution of the relative supplies of labor, these iicuecsia’ 
effects on GNP and target group income would diminish to zero: In the 
program modeled in Tables 3 and 4, training costs are the ee 
earnings in student. No other costs are incurred. If some of the 
coste of a training program pay for the time of high-skill workers who 
apenvine the student, SMTE's eed GNP multipliers are reduced somewhat. . 
If all training costs are time inputs of high-skill workers (i.e., . 
2 & ; Taaraing time does not result in the student's producing less in his ’ 
one EIT Job); GNP multipliers will be 77 percent of those tabulated. SS 
The SMTE for such a high-skill intensive training program would be 
—— gre" = (surg --1) :77 +1, or from 77 to 90 percent of those tabulated 
in column 8. The short-run SMTE's of 1.74 and 13.7 ‘reported earlier 
become 1.57 and 10.8. ‘ , 
The ninth column of Tables 3 and 4 presents policy multipliers 
for a training program that Per not withdraw the trainee from the low- 
skill labor force during the training period: all training costs are 
anova’ to be resents leisure time. Correspondence courses and night 
schools come close to fitting this characterization. Since the training 
. activity eties leisure tather than output, the impact GNP multiplier | 
is one. Accounting for general eonbitirtne responses to the training 
program raises the GNP multiplier as it did the EST multiplier. The 
- night school GNP multiplier is roughly the EéT multiplier plus one. 
Transfer ‘efficiency declines, however. The reduction in the low-skill 


labor supply is smaller because there is no subtraction during the 


? training period, gand this causes a smaller increase in the low-skill wage. 
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. “What happens ‘to general equilibrium policy multipliers if training 
ie organized inefficiently? Pa the es B/C ratio falls below one, there 

: tends to be a proportionate reduction in transfer efficiency. Large 
Yeductions in impact benefit-cost ratios will produce negative GNP 
multipliers for economies with high elasticities of substitution or high 
ccniektinn’t Diten Fesponse elasticities. Col 10 of Tables 3 and 4 
presents policy multipliers for an E&T program that must train two workers 
to accomplish the tranefer of one orker into the ‘iene skilled work 
force. The tabulated multipliers suggest that ewen highly inefficient 
E&T programs produce substantial income hecie¥ite for the jew skilled. 
A training program with a B/C = .5 has a higher transfer effictency 
chil as NIT, a earning subsidy or public employment for all parameter 
combinations simulated. If elasticities of substitution are low, it 
has a higher transfer efficiency than a wage subsidy. The GNP multipliers 
tabulated in calum 1oF siaeest, however, that if training eonvae are 
run at only half efficiency, the transfer of income to the low skilled 
comes at the long run expense ‘of GNP. GNP multipliers are positive only 
in the low substitution economy and when the gonodabtonal choice 
elasticity is .2 or less. In the other simulations, the GNP reduction 
f ie generally smaller than that produced by an NIT but larger than that ° 


ei produced by a.wage subsidy or employment program. 


v 


-4, -Summary and Suggestions for Further Research 


‘The strategy of this paper has been to mathematically specify a 
complete set of interacting factor markets, parameterize alternative 
antipoverty program types in a convenient manner, and then solve the 
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: system of equations that characterize this economy for comparative static 
responges to program parameters. . 

The first question to be examined was how the consideration of 
general equilibrium effects changes the ranking a programs relative to 
impact effect calculations in which wage rates are veonwiderad to be 
exogenous? Within the income maintenance category the rankings implicit 
in impact effect analysis eecie. in the ‘general equilibrium. By the 
twin criteria of the GNP multipliers and transfer efficiency, wage 
stbeidies are preferred to earnings subsidies or NIT's. tessetiadfeces 
pa ‘steaa quite wlvicatias 2:17 the avis oeoweiae. taneeate,. tare — 
full-employment economy with Fixed wage rates but no unions or minimum 
wages (the assumptions implicit in an impact effect), an employment 
program for the low skilled does not benefit this group. when wages are 
allowed to' respond, however, the GNP multiplier and transfer atti eoncs 
both become piateive—~eapectally when elasticities “of substitution and 
‘occupational mobility ove low. Employment programs for the high skilled 
.(such as the space program) which have no first-round impact effect on 
the low skilled can have devastating effects on the low-skill wage rate 
if elasticities of substitution are low. 

Another important finding is the powerful general equilibrium 
effects of education and training. Education or training programs 

“with impact enatte cost ratios of one have short-run transfer efficiencies 
as high as 3.7 and GNP. multipliers as high as 2.5 when elasticities: | 


of substitution are low. Time for occupational choice to respond or 


higher elasticities of substitution lower these multipliers. As long 
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as asia impact ‘beaabte-coat ratios are greater than one, — training 
prograns remain considerably more efficient than gikerutinn programs 
for aiding the working poor for all reasonable values of the parameters. 
The high benefit-cost ratios found for education and training programs 
when general equilibrium effects are included stands in stark contrast a 
to the often stated view that "the evaluations and relevant research 
suggest that [the effect of ‘iia and training programs for the poor] 
"+ on the reduction of poverty was minimal” Cavin, 1977, p. 179). The, 
evaluations of antipoverty training prograns which are the baste of such iesiacien vance 
~ statements have only attempted to measure impact effects and are, therefore, 
| on incomplete basis for cea success in achieving income distribution 
Fs goals. ; : ' 7 
ete The second issue examined was how GNP multipliers and transfer 
efficiencies vary (a) as eles pa®ses and the economy approaches its 
long-run equilibrium values, or (b) in economies with substantially = 
different values for crucial parameters. If training decisions are made 
before or at the time of entry into the labor market, the cai areas 
of occupational supplies to a permanent shift in the wage prerium for 
skill should increase with time. As time passes, the GNP, multiplier and 
transfer efficiency of training and other programs that reduce the supply ; : 
of low-skill workers will fall. The adjustment of the captest stock to the 
new ee tends to reinforce initial impact effects. A high 
responsiveness pe saving to the rate of return results {fn favorable GNP 


otect for prograns “ek as eesining) that lower the cost of a factor 


compiemeniaie with capital, high-skill labor. 
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The sizes of. GIP and of low-akill income multipliers are quite 


sensitiye to the elasticity of substitution between factors of. production. 
Higher elasticities raise the multipliers for the wage’ subsidy and lower 
f them for programs whose initial impact is to withdraw low-skill labor . 


from the private sector--NIT's, © earnings subsidys, cmp Lapua’ 


‘ . 


programs and training. 
What lgseone for current policy does this analysis yield? Taking 
“dato account “peneral equilibrium effects, the preferred set of policies ~ 
— ce * ad : for ‘aiding ad workers and ‘the employable poor seems to be training 
and va; wage ge subsidies. Subsidies. of ‘on-the-Job training are, hovever, ——SSS* 
difficult to administer. _ OST is an ee part of the production 
i 7 7 "Process. Thus, there is no way of knowing how much training is occurring 
and, therefore, no way of limiting the subsidy to training alone. Seresns 
strict tratding standards may reduce 80 t the nulber of a 
who get ‘their labor costs subsidized without providing very much training. 
-Close governmental surveillance has disadvantages, however. It tnevitebly 
increases the paper work and restricts the firm's flexibility. This 
discourages firms from participating in the program, thereby reducing the 
impact of the program for any given amount of subsidy per worker. 
This problem can be avoided by integrating training and employment 
- gubsidies and not attempting to directly control the proportions of aid 
going to aan "A variety of approaches are available and ‘need to be’ 
studied. One alternative is'to award vouchers of varying size and of 1 
limited duration. to unemployed workers and new labor force entrants. which 
can be taken to any eligible employer. This approach targets the subsidy . 
; “ ‘groups defined ‘as needy by recent difficulties in eens a job. ia 
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* 
wouchers could result in the worker receiving an X-cent per hour premium 
over whatever the standard wage is for that job, where X would depend 
upon the wage rate, the amount of OJT, and/or the number of the worker's 
dependent's. The minimum wage law would apply to the postsubsidy wage. 
Employees would receive the premium as part of their paycheck and 
employers would be reimbursed by the government. Alternatively the 
employer could be paid a Y-cent per hour premium where Y depends upop 
the amount of promised training and vhether a worker is physically 
disabled, receiving’ unemployment compensation or AFDC payments, or is 

a new labor force entrant. 

A second alternative is to offer subsidies to firme that expand 
their employment and training of low-skill workers. Job classifications 
eligible for’ aubeidy would have to have ia training component, and a 
pay. rate of lese than $3.50 at the time the law is proposed. A firm 
would receive a subsidy only for eligible iniavaait greater than 80 
Secu of a base period level. 

The objective of these programs is to increase the employment and 
vages of the target population but not at the expense of the employment 
opportunities for other low-skill workers. Imposing upper limits on 
the number of subsidized employees a firm might employ would tend to 
qatent this objectiva: a firm will have an incentive to expand esploygent 
of Aow kill workers, to offer higher wages to attract these vorkers, and 
to lower prices to find a market for the extra production only if it 
gets more subsidy in the proeess. If theefirm is allotted only a fixed 
nusbert of subsidized employees, the subsidy will be an outright rift 


to the fire and will only cause subsidized employees to replace 


wnevbeidised low-skill vorkers. 41 ~- 
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The model presented in this paper is both too complex and too simple. 
While the complexity of the interactions in the model do not prevent the 
derivation of waxtyiteel results, they do make interpretation of the 
analytical solution overly burdensome. thavefore, a simulation approach 
to tha presentation of our results ha’ been necessary. On the other 
hand, the model neglects to treat a host of important labor market 
inetitutions and phenomena--tax systems already in place, minimum wages, 
unions, unemployment, tmnt KB ion, and international trade, to name only 
a few. Extensions - ‘the model to include these phenomena are highly 
desirable. The timing of program impacts also ‘ends to be examined in 
an explicitly dynamic model. 

Hovever, as a model becomes more complgx, the number of parameters for 
which consensus estimates are required oteae, It ie the availability of 
such consensus estimates that provides the fundamental constraint on the 
realism or complexity of a simulation aodel. Inclusion of unemployment 
and union wage behavior would require a large matrix of such consensus 
parameters. i, 

This exercise in model-building has shown the sensitivity of general 
equilibrium outcomed to assumptions about the nature of substitution 
possibilities tm our economy and the responsiveness of occupational choice 
to relative wages. Our ignorance of these fundamental behavioral relations 
te profound. It 1s hoped that empirical research on these two issues 


will be stimulated by the evident need for the answers. 
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Aserth (1974) used tranafer efficiency. It is not a measure of 
the welfare gain accruing to the unskilled group, nor a measure of 


incidence. 
2 


‘7 


Te must also be assumed that the individual eligible for a wage 
subsidy of his on-the job training costs is not a member of a family that 
ie ineligible for an NIT or ES because of the high earnings of some 

other family member. Modeling the effects of sybeidy programs on training 
decisions is a very complicated matter requiring a much more careful 
analysis than is possible here. 


3me utility-function-based simulations of an NIT with @ poverty line 
guarantee and a 50 percent tax rate imply that a program costing $15.5 
billion causes an earnings reduction of $6.5 billion. Of this cost, 
20.6 percent is due to the contraction of labor supply and so the impact 


* dX/dR = ~6.5/15.5 (1 = .206) = -.507. Using the coefficient simulation 


from Garfinkel and Masters (forthcoming, Table 11.3), the estimate of the 
impact dX/dR = -.357. We choose -.4 as Our estimate of impact dX/dR. 

. 
‘ ccording to Garfinkel and Masters, simulations find the per : 
dollar disincentive of an ES is greater than that of an NIT. Persons 
with almost no earnings receive much larger awards in an NIT. Since 
their initial work effort is eo small, there is a smaller reduction in 
earnings per dollar of subsidy than for people whose initial earnings 
‘ate high enough to make them eligible for a large ES payment. Carfinkel 
and Masters do not, however, take account of the distinct effect of 
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an ES on the labor force participation of heads, so their results may 


be an overestimate. 


Sthe elasticity of demand for low-skill labor with respect to ite 


- own price does not hold output fixed. It is obtained by assuming prices 


and quantities of other inpute to be fixed and substituting (1) into (2) 
and solving for ax, /dP, ‘yielding K19,,/ (1-«, ). Holding output constant 
(& 1/7) - €1%)) causes the single market policy molbspitecs to deviate 
even itirs from the general equilibrium multipliers. 

Scontiok (1966) has shown that. in @ Keynesten acosony (one ta which | 
there is unemployment and a savings rate that responds to the level of 
unemployment) the speed of adjustment ie three times greater than the full 
employment models utilized by the Satos. 


These estimates of medium run policy multipliers are very rough 


approximations for they are based on static equilibrium model approximation 
to what is in reality a dynamic disequilibrium phenomenon. 


Bint is admittedly an incomplete basis for policymaking. Other 
considerations are (a) impacts on inflation and unemployment, (b) the 
reduction in voluntary leisure, (c) the reduction in wages for unsubsidized 
weabers of the skill class, and (¢) dictate trastee feasibility. 


9ceneral equilibrium policy multipliers for training are quite 


sensitive to the assumed cost of transforming a low-skill worker into 
a high-skf1l worker. Holding constant the B/C = 1, a 1S percent wage 
differential for skill implies that costs are lower by 50 percent and 


gultipliers are almost twice as large. 
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10, number of interesting issues are raised by the timing of the 


labor market impacts of training. A full discussion of them is, however, 


beyond the scope of thts paper. They are discussed more fully in 


(Bishop, 1977). George Johnson is also working on this topic. 
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